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(54) ETCHANT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an etchant which is capable of selectively etching a 
doped oxide film by a method wherein the etchant which contains hydrogen fluoride and has 
etching properties where ratio of an etching rate of boron silicate glass film or boron 
phosphorus silicate glass against etching rate of thermal oxide film is equal to a specific value 
or above is used. 

SOLUTION: An etching rate boron silicate glass film (BSG)/thermal oxide film (THOX) and/or 
an etching rate boron phosphorus silicate glass film (BPSG)/THOX are set equal to 10 or above 
at a temperature of 25° C. The etchant has a dielectric constant of about 61 or below and 
contains at least an element selected out of a group composed of organic acid and organic 
solvent with hetero atoms. The etchant is about 0.01 to 50 wt.% in hydrogen fluoride, about 70 
wt.% or below in water content, about 1 to 99 wt.% in inorganic acid content, about 30 to 99.9 in 
organic acid content, and about 30 to 99.9 wt.% in content of organic solvent with hetero atoms. 
By this setup, doped oxide film is selectively etched. 
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[0012] Examples of organic solvents containing heteroatoms include 
methanol, ethanol, isopropanol (IPA) , 1-propanol, 1-butanol, 
2-butanol, t-butanol, 2-methyl-l-propanol , 1-pentanol, 1-hexanol, 
1-heptanol, 4-heptanol, 1-octanol, 1-nonylalcohol, 1-decanol, 
1-dodecanol and like alcohols; 

ethylene glycol, 1, 2-propanediol, propylene glycol, 2 , 3-butanediol, 
glycerol and like polyols, acetone, acetylacetone, methyl ethyl 
ketone and like ketones; 

acetonitrile, propionitrile, butyronitrile, isobutyronitrile, 
benzonitrile and like nitriles; 

formaldehyde, acetaldehyde, propionaldehyde and like aldehydes; 
ethylene glycol monomethyl ether, ethylene glycol monoethyl ether 
and like alkylene glycol monoalkyl ethers; 

tetrahydrof uran, dioxane and like ethers, trif luoroethanol, 
pent a f luoropropanol, 2,2,3, 3-tetraf luoropropanol and like 
fluorinated alcohols, sulfolane, nitromethane; etc. 
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JJ1 (BSG) L< ttstfnv-y (BPSG) 
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yy\\Lim (HF) *d^7^ 
fig (BSG) fcKWnyi; >#7*m (BPSG) 
<r>^y1s>fv— V /WMtikWk (THOX) ©xyfy 

■efcillMistosyfy*'*. 

bfc3Wa»WBfim«il"5e< 1 1 1 «*-Stf»#* 1 K 
ftmn^yl->?WU io 

7 0S*%WTT-foSfS*3S l l:Bt»xyf 

[fS*JS5] HF : -TVT'P \?!\>T iVzz—A, : TkcDfi* 
fctdS 0 . 1 ~ 5 0 fifi% : 3 0 — 9 9 fi*% : 0 ~ 7 0 
fi*%^fc5»#«lKfE«©^y^>^ifc, 

[»*«6] HF : mm : 0. 1-501 

fi% : 3 0 - 9 9 . 9 fi*% : 0 - 7 0 *4%T?fe5f» 

[lf*^7] HF : T h7t KD75> : TkOTfifiifcflS 
0. l~5 0lt%: 3 0~9 9. 9ft%: 0~7 0 

t»*3®8l HF : T-fe h>- : 7k»fi*it^0. 1-5 
0 fi*% : 3 0 - 9 9 . 9 fi*% : 0 ~ 7 0 

[9*«9]HF:^^/-/l':*Clt^0. 1- 
5 0fi*% : 3 0~9 9. 9 fi*% : 0~7 0fi*-%"C 

[ff*3Sl 0] HF : ^i^y— /V : *coa*it^0. 1 30 

— 5 0 fi*% : 30-99. 9 fi*% : 0 - 7 0 ffi*% 

1 2 ] MSIKCO 2 5 ^CT?<7) p K a ffiri* 2 KTT? 
1 KcfElKcOais/^^'^M. 
[9f *qi 13] H F : H C 1 : 7k©fi*tfc>4S 0 . 0 1- 
5 Ofi*% : 1-3 6fi*% : 0-9 9fi*%T?fc5f# 
#Jgl 2(;|S«<0^5/^>-^ 0 
[»#JS1 4] HF : HNO. : TfcWfifitfcfl* 0 . 0 1 40 

— 50 fi*% : 1 — 7 0 £*% : 0 — 9 9 fi*%T*fc5 

[»#J®1 5] S»*5gl — 1 4«JV-ftl!J^fB*t03l3' 

[1)1**1 6] lt*qii 5<o*ac^J:0»*^i:*s-et 

[*9!©«M9>!eR&§] 
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•{till, WKB S GXI4B P S G K-TWtft m 
[0 0 0 2] 

CD^s/^V^JCfc, HF (5 01:*%) tNHF (4 

0ft%) trfrMro^-y^Vi/u— He* 5 J: 

[0 0 0 3] Ud>U>5e«Sb, ^y77-K7ySli, B 
SG, BPSG, y>#7*£l (PSG) , fltHS#7* 

us? (assg) fciroK-nwbttsiin-Eos (x h 

WSG, THOX/j:iro*K— ^{tlBISrt fclca: 
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[0 0 0 5] 

[Mlt»*t5tftO¥ft] #*5WH\ «T©3U- 
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*1. 7v{t*.m (HF) tfnvtf?*)!! 

(BSG) 'bUOisKayyyify^lS (BPSG) <D 
=cy?-^Vv—y/mm\M (THOX) <D3Ly^if 
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352. x 7 fy^©gIo«$iS6 1HKfo 

**S7 0**%etTT?*>S*l tlB*©3iy^^^ 
Jg5. HF : 'f 77*o tf/l/7;Va-;W ; 7K©£iJfcA s 

0 . 1-50 £S% : 3 0-9 9 fi*% : 0 — 7 0 fig 
% "C& 5 * 1 (CfE«ctf>^ y x V ^ffc, 

3S6. HF : mm : *£>£*#;# 0. 1-5 011 
% : 3 0 - 9 9 . 9 fifi% : 0 — 7 0 £*%T'foS* 1 

*7. HF : ft-7t Kn7^y :*Olitti50. 

1 — 50 fifi% : 3 0 - 9 9 . 9 fifi% : 0 — 7 0 fift 

%r-hZ>m 1 K8E*ctf>3i y 

Jg8. HF : Tir h> : ^Kcofiatfc^O. 1-501 
*% : 3 0 - 9 9 . 9 fi»% : 0 - 7 0 fifi%T?£>5Jg 
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59. HF : *9J—H' : TkOSJJfcriS 0 . 1—50 
lt%:3 0-9 9. 911%: 0-7 0li%ffeS 

510. HF : ^y : zk<DSJtJfcri*0. 1 — 5 
0 11% : 3 0 — 9 9 . 9 MM.% : 0 — 7 0 £*%T*fo 

512. «S«tt<£>2 5t}T*<DpKaffi#2«TT*fc£ 
51 IKEtf^^^tto 

fll3. HF : HC 1 : 0 . 0 1-50 10 

fi*% : 1-3 6fiJt% : 0-9 9fi*%T*fc55l 2 

514. HF :HNO« :*Olltt^0. 0 1 — 5 
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fP^fy/K h h y /HH ; 
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$5 So 
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